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The Screen of Plant Endophytic Actinomycetes Producing
B-1,3-Glucanase and Antifungal Activity of B-1,3-Glucanase

GAO Xiao-Ning TU Xuan HUANG Li-Li° LOU Peng

(College of Plant Protection and Shaanxi Key Laboratory of Molecular Biology for Agriculture, Northwest
A&F University, Yangling, Shaanxi 712100, China)

Abstract: Using of clearing zones on pachyman agar medium, there are 217 plant endophytic actinomycetes,
producing B-1,3-glucanase were screened. 45.6% of the strains produced B-1,3-glucanase, in which the
strains from cucumber are up to 38. The percentages of endophytic actinomycetes from different hosts pro-
duceing B-1,3-glucanases were different. The percentage of the strains in Rhizoma Polygonatum produced
B-1,3-glucanases is the highest, up to 88.9%. The Inhibited effects of plant endophytic actinomycetes which
produced extracellular B-1,3-glucanases on mycelium growth of Sclerotinia sclerotiorum were detected in
vitro. Cucumber endophytic actinomycete gCLA4 strain was screened out from 99 isolates, which can
strongly inhibit the growth of S. sclerotiorum. The optimal -1,3-glucanases fermentation conditions of
strain gCLA4 were investigated, they were pachyman 0.2%, peptone as nitrogen, pH 7~8 for 5 days. The
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B-1,3-glucanases of strain gCLA4 had some inhibiting efficiency on 13 plant pathogens, in which inhibiting

efficiency to Botryosphaeria dothidea was the strongest.

Keywords: B-1,3-glucanases, Plant endophytic actinomycetes, Fermentation conditions, Antifungal activity,

Enzyme activity
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Table 1 Inhibited effects of cucumber endophytic actinomycetes which produced extracellular B-1,3-glucanases
on mycelium growth of Sclerotinia sclerotiorum

(%) (%)

Strains Isolate site Inhibition Effect (%) Strains Isolate site Inhibition Effect(%)
gCLA4 100 ARI1-8 63.8
CR25 100 AR1-2 57.0
CR26 100 gCLA7 52.5
ARI1-13 80.5 PR1-3 52.1
PR2-31 77.1 ARI1-14 17.2
gCLAS 75.4 ARI1-6 9.0
ARI1-10 73.2 CR32-1 9.0
gCLA3 65.6 CR17 3.6
CR4-1 64.4 PS1-2 0.4

R2 RN II-AREBOAEREEN ARELFERLE K

Table 2 Inhibitory effect of plant endophytic actinomycetes which produced extracellular §-1,3-glucanases
on mycelium growth of Sclerotinia sclerotiorum

(%) (%)

Isolates Isolate site Inhibition effect (%) Isolates Isolate site Inhibition effect (%)
TGYXCSA3-1 69.8 TGYXCSA7 30.8
TGXQCSA10 65.6 TGHISA3 23.5
TIASAS8 52.5 gPLA101 22.9
TIASA4 49.5 TGCHSA1 17.5
TGXQCSA2 49.5 TGXQCSA9 12.5
TGXQCSA3 47.6 TIASAS 12.1
TGYXCSA9 47.1 gPLA12 10.7
gPLA31 443 TGHISA2 7.3
GKSHIJA 31.8 TIASA15 2.0

x3 HERANEHRE&E ¢cCLA4 BRI B-1,3-B B HEEEEMT B3 MENEYFEERLEKMNZI

Table 3 Inhibitory effect of cucumber endophytic actinomycete gCLLA4 which produced extracellular p-1,3-glucanases on
the mycelia growth of 13 plant pathogens

(mm) (mm)
Plant pathogens Inhibition zone (mm) Plant pathogens Inhibition zone (mm)
Botryosphaeria dothidea 32.2 Fulvia fulva 18.6
Rhizoctonia cerealis 30.6 Curvularia lunata 18.5
29.7 . . 16.4
Valsa ceratosperma Colletotrichum gloeosporioides
Stemphylium botryosum 26.3 Exserohilum turcicum 15.6
Botrytis cinerea 26.8 Gibberella zeae 6.1
. 24.1 . . 5.0
Phytophthora capasici Fusarium oxysporum f. sp. vasinfectum
L . 19.3
Gaeumannomyces graminis var. tritici
3 , R ( 5): pH 6 9
2.33 AR#¥HE pH EXF=E &INEE MR MN: pH 7~8 ,
pH ) s 19 mm

) ) © FEMERMEDARETEATIELS4IELEF http://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



p-1,3-

1193

25 1 —a—Inhibition zone diameter (mm) —4—0D 103

20l 0.25
0.2
15}
0.15
10 t

E
E
B
2
o 2
3 3
L]
g
N
= 0.1
S
£ 5|
% 0.05
=
0 0

0.1 0.2 0.4 0.6 0.8 1
Fuling quality score (%)

3 BRERMEX B R INEE TR
Fig. 3 Effect of fuling content on B-1,3-glucanase activity
and inhibition effect

25 —a— Inhibition zone diameter (mm) ——OD 1 0.3

20

)
£
B
D {02
£ 3
“é 1015 &
g 10
= {01
S
E 5 { 0.05
£
T 0 : , - . : 0
& ¢o°° SRS NS S
Rt" Qz‘ \_QD %Q*b‘ Q\b{\b ’\Xt?
Q"é -\<§’ &
F
S
&

Nitrogen source

4 ARERIFEMERNEEERMN
Fig. 4 Effect of nitrogen source on f-1,3-glucanase activity
and inhibition effect

_ 2y —— Inhibition zone diameter (mm) —— OD 193

E

£ 20} 10.25

5 0.2

o | .

£ st

s 1015 8

=

g 10t

= 10.1

=

z 5l

E 10.05
0 0

pH

5 2R pH WAEERANE IR RIS G
Fig. 5 Effect of initial pH on B-1,3-glucanase activity and
inhibition effect

2.3.4 EFRASE X BE R A E IS RIS AE:
6
24h : 2 ,
5 , 10

25 1 —a— Inhibition zone diameter (mm) —&— 0D 0.3

Inhibition zone diameter (mm)

Ao : 0
1 2 3 4 5 6 7 8 9 1011 1213
Culture time (d)

B 6 1HFRAEX R MEE RN
Fig. 6 Effect of culture time on B-1,3-glucanase activity
and inhibition effect

, 5 11d,

18 mm~20 mm,

2.4 Etk gCLA4 RN EYMHREER
KRN HIER

[Eafi3e3

( gCLA4
13 , (
3): gCLA4
15 mm s
s 32 mm
3 e
12 217
B-1,3-
45.6%,
38 39% )
88.9%;
49.4%
B'1’3' 5
gCLA4, , (22]
(Streptomyces

© ‘:P[i]ﬂiﬁﬁﬁf{mﬁﬁ?'iﬁﬁ%{ﬁ”ﬁ,}?%%ﬁ%ﬂ http://journals. im. ac. cn

ttp://journals.im.ac.cn/wswxtbcn



1194 g ER

2009, Vol.36, No.8

lavendularectus sp.),

5 12
[23]
; > , gCLA4
80%
gCLA4 ,
2 % X M

[1] Clark AE, Stone BA. Chemistry and biology of
B-1,3-glucanase. Academic Press, 1998.

[2] Castresana C, Carvalho F, Gheysen G, et al. Tis-
sue-specific and pathogen-induced regulation of a Nico-
tiana plumbaginifolia B-1,3-glucanase gene. Plant Cell,
1990, 2: 1131-1143.

[3] Felix M, Brigotte MM, Thomas B. Antitungal hydrolases
in pea tissue. Plant Physiology, 1988, 88(3): 936—942.

[4] Sela-Buurlage MB, Ponstein AS, Bres-Vloemans SA, et al.

Only specific tobacco (Nicotiana tabacum) chitinase and
B-1,3-glucanases exhibit antifungal activity. Plant physial,
1993, 101: 857-863.

[5] Nguyen HH, Graham HF. Separation and characterization
of six (1,3)-B-glucanases from Saccharomyces serevisiae.
Journal of Bacteriology, 1983, 156(3): 1204—1213.

[6] Anna AK, Karl KT, Konstantin AS, et al. Isolation, enzy-
matic properties, and mode of action of an exo-1,3-B-
glucanase Trochoderma viride. European Journal of Bio-
chemistry, 2001, 268: 6123-6131.

[7] Fontaine T, Hartland RP, Beauvais A, et al. Purification
and characterization of an endo-1,3-B-glucanase from As-
pergillus fumigatus. European Journal of Bioehemistry,
1997, 243: 315-321.

[8] Hong TY, Meng M. Biochemical characterization and an-
tifungal activity of an endo-1,3-B-glucanase of Paeniba-
cillus sp. isolated from garden soil. Applied Microbiology
and Biotechnology, 2003, 61: 472—478.

http://journals.im.ac.cn/wswxtbcn

[9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Miyanishi N, Hamada N, Kobayashi T, et al. Purification
and characterization of a novel extracellular beta-1,3-
glucanase produced by Bacillus clausii NM-1 isolated
from ezo abalone Haliotis discus hannai. Journal of
Biosicence and Bioengineering, 2003, 95(1): 45-51.
Tiunova NA, Kobzeva Nla, Zaikina IV, et al. 1,3-beta-
glucanases of Actionmycetes. Mikrobiologiia, 1983, 52(4):
586-590.
Aono R, Hammura M, Yamamoto M, et al. Islation of ex-
tracellular 28- and 42-kilodalton [B-1,3-glucanase and
comparison of three B-1,3-glucanases produced by Bacil-
lus circulans IAM1165. Applied and Environmental Mi-
crobiology, 1995, 122—129.
Wichitra L, Pranom S, Souwalak P. Purification, charac-
terization and synergistic activity of B-1,3-glucanase and
antibiotic extract from an antagonistic Bacillus subtilis
NSRS 89-24 against rice blast and sheath blight. Enzyme
and Microbial Technolog, 2006, 38: 990-997.
WY110

, 2004, 31(9): 879-887.
Soledad VG, Carlos LM, Alfredo HF. Analysis of the beta-
1,3-glucanolytic system of the biocontrol agent Tricho-
derma harzianum. Applied and Environmential Microbi-
ology, 1998, 8: 1442—-1446.

.. R15
, 2006, 22(2):
327-330.
, . . RIS
B-1,3-

, 2006, 25(5): 1266—-1270.
hu-4 B-1,3- . ,
2008, 26(9): 1050-1053.
Sock J, Rohringer R. Extracelluiar B-1,3-glucanasese in
stem rust affected and abiotically stressed wheat leaves.
Plant Physiol, 1990, 1994: 1376—1389.

, 1995.
, 1999.

B-1,3- . ,
2003, 22(4): 628-633.
, 2008, 38(3):
244-251.
, , . gCLA4
, 2007, 16(5):
256-261.

© FEMZFREMEIARMATIERSHEL http://journals. im. ac. cn



	产β-1,3-葡聚糖酶植物内生放线菌的 筛选及抑菌活性研究 
	高小宁  涂  璇  黄丽丽*  娄  鹏 
	The Screen of Plant Endophytic Actinomycetes Producing β-1,3-Glucanase and Antifungal Activity of β-1,3-Glucanase 
	GAO Xiao-Ning  TU Xuan  HUANG Li-Li*  LOU Peng 

	1  材料与方法 
	1.1  供试培养基 
	1.2  供试菌株 
	1.3  产β-1,3-葡聚糖酶菌株的筛选 
	1.4  β-1,3-葡聚糖酶的诱导 
	1.5  酶液的抑菌活性测定 
	1.6  酶活力测定 
	1.7  菌株gCLA4产酶条件的研究 
	1.8  菌株gCLA4粗酶液的对植物病原真菌菌丝生长的抑制作用 

	2  结果与分析 
	2.1  产酶菌株的筛选 
	2.2  产胞外β-1,3-葡聚糖酶菌株对油菜菌核病菌菌丝生长的影响 
	2.3  菌株g CLA4产酶条件的研究 
	2.4  菌株gCLA4粗酶液对植物病原真菌菌丝生长的抑制作用 

	3  讨论 
	参 考 文 献 



